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AKRA Paper 

FvQin Th. or/ to Dcs;i<,n mu1 D^veiopinent: ^ 
FDuiKlai:iunal Ap vro.iche« in Sclanca TecJchiiJg. A ^l^^is Studv 

l^v^incU H. Pnttnng^^r, III 

This ca^G Btudy is included to duycrib© otie o£ the projectiij davalopud by 
the Curricul'iKi ResearcU ^jnd Bay ^lopn.ent: (ii;oup (CRDG) of the Unlvutsity pf HaTOil 
chraugh the several stages of its €VQlut:-Qn. Th^ project Is the FQUndational 
Approaches in Scisnce Teacihing, or FAST projc^ct^ FAST has been chosen fox 
discussion becAUBe it U one of the narly projects of CRDG. It possesses many 
characteristics in cmmii with other projects and no^^ enjoys a high level rf 
actnptanca by tl;e pubUc and p'rivate schools of 'i-he State. Sum& 80 petcent 
oi the intermediate echcgls in Hawaii use p^rr or all of the FAST prograin of 
Instruction . 

FAST is a mulcidisciplinary environmental sri^.nce prograin which emphasizes 
foundational -oncepts of the biological, pavth, and ptiyslcal sciences and relates 
these to practical issues of nian's use of the esivironment . It is designed for 
ume in irades 6-10. There are three sequantial levels to the progtani--FAST 1, 
2, and 3. Each constitutes one year of scienre instruction. 

In Part I this paper mil trace the beginning conceptualisation of the 
project, then in P^rt II give a brief outline of the prograin as it a^cists today. 
In Part III it will undertake s description- of the crafting process followed by 
a sketch of dissemination activity. Finally, in Part IV a few comments will te 
offered on lessoni learned and conjectures made about state or reglonslly developed 
curricula . 
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PART 1: GENESI..S 01" FAFT 

Curriculum projects nrc r-ioducts of a special mix of opportunity and people. 

A proj^ict's oriBiAS md Utev d.;naaics c,mmot be fully understood unless one has 

a mmu of the nix rnd the co..teKt in which the project developed. So it was in 

Uie devalopmenc ot FAST. In June o£ l9M. a major conference was held in Hawaii 

to review Che statuy of the full cii«icalu:ii of State schools, to assesB the 

directioa ui cne then flourishlna nat.onfA curriculuin movetneiit , and to set goals 

for a state sponsored narriculum development effort. MoCivaClng the conference 

wero two factors, tht cornucopia of Title III moniea then just hesinning to flow 

CO lae stauaB .ad t^L a.n.itlnns of -a.r.li to produce a stata^wi^e curricula 

without pefer through Its newlv cmstituted curriculum design agency, the Hawaii 

curriculum Center (HCC). It is important to remember throughout this presentation 

that Hawaii has a single state-side system of primary and secondary education. 

Initially, the IICC was a canblned e'^iterprise of tha Department of Education 
(DOE) and the Unlversicy of Hswali Coliege of Educatior, Laboratory School. Within 
three years of their union, there was a separation of the respoaslbllities of the 
two agencies. Two separate otianizations were to-rmed. The Department of Education 
kept the name Hawaii Curriculutn CeiiteT, and the Universiuy division took the Rama 
Curriculmn Researcii and Development Group. Eveti with the separfltioii of the 
agencies, an unusuallv high degree of cooperation retnains with both groups 
committed to the achievement of the original visionary goal. 

The science section of the June 1966 conference had representation of a 
broad spectrum of the State's educational Inte'ests, Including the University of 
Hawaii's College of Arts and Sciences and College of Education, the Department 
of Education, she private sgctor of education, and industry. The section report 
of scienca was a bold statemotit calling for a aequetitlal K-IZ science curriculuin 
to be Instituted In response to a state-wide needs asiesemenC study. It further 
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called for a Btanding science education council to be established to monitor 
Che process* 

.In the fall of 1966, the Hawaii Science Curriculum Council was forTned as 
an advisory group to HCC, In accordance with the reconnnend&tion of the cunfer- 
ance^ the Council lmmedlatel7 undertook a needs assessment study and presented 
Its findings in November of that same year. 

Analysis of needs proceeded out of two sets of assumptions. Tha first was 
addressed to the imporc of science education in the general education curriculiim. 
It asserted that (affective ciclaen participation in the social transactions of 
a scientifically and technologically based democracy demands a sciencif Ically 
literate citizenry. Schools, thereforej are called upon to provide studies of 
as many dimensions of science as can be authentically experienced within the 
resource and tinie constraints of the educational system. 

The second set of assumptions was addressed to the structure of the science 
curriculum. This set had matured in the mid-1960 's, particularly in the x^orks 
of PhenlK^^ Sch^ab^^ and King and Brownell^. In essence the assumptions con- 
stitute three p/oposltions and a conclusion, (1) Science as wa know it has 
teen generated out of the discourse of disciplinary conmiunities, (2) The 
structure of the scientific disciplines has been reasonably well identified in 
the works of the historians and philosophers of science. (3) The very existence 
of the scientific disciplines is founded on their instructive character, or 
capacity to transmit their operational structure from one ganeration of disci- 
plinarians to the next, (4) Therefore, a science curriculum modeled after the 
structure of the scientific disciplines should give students an authentic view 
of science and have a high probability of Instructional success. 

The Council found the national work in the area of the elementary school 
promi? Ings but untested, and the programs developed for the high school (BSCSj 
CHEMSs PSSC, etc.; already ifflplemented and functioning. However ^ the curriculum 
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of Che intermediate school had yet to be shaped to articulate with the new 
progranis. 

The intermediate science curriculum in Harrrii's schools was, in 1966-67, 
basically teKtbook-centered with little place for laboratory work. The sequence 
of courses ran biology, grade 7; physical scienco, grade 8; and earth science, 
grade 9, One science course was required in grades 7 or 8. Others were elective 
The major blemish on the total science curriculum (K-12) was an almost complete 
cibsence of material for the study of Hawaii *s uiiique environTnent . In both 
biology and earth science, ecological examples were drawn from mainland environ- 
ments where there are snakes, coyotes, birches and silicon sands—all foreign to 
Hawaii. 

The committee recommended the following i I) Curriculum work should be 
started on a three--year program for the interraedlate school to bridge the gap 
between process-^oriented programs of the elementary school and the disciplinary 
programs of the high school. 2) The program should be rooted in field and labora 
tory inquiry, 3) The program should accommcdate the subject matter of the then 
current curricular sequence* 4) The program should give perspective to the role 
of science in society, 5) The program should reflect with as high a degree of 
fidelity as possible the operations of the disciplines of science. 6) The 
program should be as inexpensive as possible, 7) The program should be addressed 
to the full range of students found in normal classes in the Intfe:. mediate school. 
8) The program should provide for teacher training and inservice support* 

P^-.f^T STRUCTURE OF PAST 

us now leap over the intervening years and describe the program as it 
e^i skii today so that it' is possible to see how the recofflmendations of the 
Council have been carried out. The content of the program is organised into 
three strands (see Figure 1). Ecology and Physical Science provide two formal 
science strands, while a third strand called the Relational Study provides 
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Figure 1. Structure of FAST Prograni. 




integrating mnturlal. to develop an understanding of the relationsliipa among the 
sciences and between the sciencGs and LGchnoiogy in satisfying societal needs, 
I'lgure i shows the niajor scientific topics and sociQ-technological issues 
that are studied at each level of the program. For exarnple^ in the first level 
the Physical Science strand concentrates on the development of an understanding 
of the physical properties of matter and the role of heat in state chanie* 
Concurrently, the Ecology strand concentrates on investigation of the students' 
local school and home environment* Regular Inserts of Relational Study content 
tie these two studies together by causing students to reflect on the similarities 
and differences of the styles of Inquiry of physical science and ecology. 
Finally, a terminal Relational Study unit Involves the students in study of a 
malor social issue^ air pollution, thereby demonstrating the social relevance 
of knowledge developed by the physical and ecological sciences. The same general 
structure is developed In each of the three levels of FAST, 

A closer look at the first level of the program will better clarify the 
design. Figure 2 lays out the unit structure in detail. The unit topics of the 
Ecology strand are shown on the right, the topics of the Physical Science on the 
left. In FAST 1 students begin work with a study of buoyancy and density 
phenomena, taking into consideration different media and the effects of tempera- 
ture. Introduction of basic laboratory skills, measurement, graphing, and equip-- 
ment manipulation are an integral part of the inquiry and are not taught as 
separate topics* Concurrently, students investigate plants and animals, consi- 
dering their natural growth cycles and conditions for optimuin maintenance. 
Relational connections between the two strands are at this point found In the 
use of common tools. 

In the Physical Science strand, students next pursue studiea of gases, 
^phasiEing pressure and buoyancy, then proceed to studies of state change and 
heat* Concurrently, in the Ecology strand they study some area of the school 
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yard, Its soil, plant cover, animal populations, ana cne eirecc oi; weacner on 
that irea. Here the connections between the strands become very strong. The 
physical science has provided the analytical knowledge necessary to explain 
winds and the water cycle while the ecological strand describes the holistic 
import of the weather elements on the environment. 

As a capstone to the first level, the content of the Relational Study is 
directed to the study of air pollution. This causes students to focus on the 
knowledge they have gained in the other two strands and to relate this knowledge 
to the practical world of social decision. Here the student is confronted with 
the reality of often conflirting valuess when scientifically based environtnental 
impact projections are viewed in the light of economics, aesthetics, and legal 
factors . 

To understand the operations of the ongoir v, program, the mechanism for 
introduction of topics needs explanation. Figure 3 shows the same units of FAST 1 
outlined according to their temporal appearance over the course of the school 
year. Both Physical Science and Ecology units are broken into smaller blocks 
of one to two weeks of work which are taught alternately, for example, a 
Physical Science block, an Ecology block, a Physical Science block, etc. This 
arrangement has a double advantage. First, it gives an opportunity for natural 
processes studied in the Ecology strand to go to completion while students are 
engaged in a collateral Physical Science activity. It Is in this sense of 
simultaneous ongoing ecological investigation that we apeak of the concurrency 
of studies. Second, this rhythm of investigation gives a psychological break in 
the Inquiry, which greatly leavens learning. A year of single -discipline coverage 
can become patterned and flavorless, especially for the beginner who has wide- 
ranging Interests. 

In the day-to-day classroom activity, students work through the many tasks 
that occupy disciplinarians. Between 60 and 70 percent of class time is taken 
up in laboratory or field work observing, describing, eKperimenting, and generally 
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Figure 3, Suggested Time Scheduli, FAST 1 
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doing those things ncacessary to develop a logical and consistent explanation of 
selected phenomena. The rejnainder o£ the time is used in preparing reports, 
defending hypotheses, general discussioni demonstration by both students and 
teacherSj preparational activities for new work> and individual grappling with 
challenge problenis. 

The roles taken by students and teachers become ImportaTiC in replicating 
the disciplinary experiences. As a neophyte In the sciences^ students spend 
much time as research colleagues^ working at the tasks of hypothesis formation 
and testing. Roles of writer^ speaker, critlCj and discussant flow from the 
group analysis mode of laboratory and field work* Finally, students are 
encouraged to act as peer teachers in mastering concepts and techniques and as 
evaluators of their own and group work. 

The basic teacher role shifts from lecturer to organizer and research 
director-facilitator. Though mlni-^lectures and demonstrations are empioyed 
the principal method of knowledge generation Is student Investigation* Discus- 
sion becomes very important to the dynamics of class progress, and the teacher 
is often cast in the role of discussion leader. Ideally, the baste evaluation 
responsibility is placed on students with the teacher acting as validator. 

As part of the eKperience of being a scientists students write their own 
text. Information for their text comes out of their own investigations, which 
are guided by a set of written problem statenients and procedural notes. These 
worksheets are supplemented with a reference library which describes laboratory 
technlqites and presents Information that goes beyond the scope of student 
investigation* 

There are other characteristics of the program which can be considered 
special features. Though a wide range of techniques are employed in quantifying 
data, graphing is used as the basic technique. Use of graphing has laade possibl 
the InvolvOTent in quantification of mmy students who otherwise would have 
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tee^ uraabj. 6 to pe ^ith tho. matJiirriat j.cs of such a program. 

rht itrentiM prob ^em of reading def Iciencsr Is handled by a serieg of 
BiiG*an£eap, m #iippmiinetnt wiritten Instrwctlotii, the teacher's guide includes 
pro^edijraL flw ^lag^ams fot non--readers • These can be uied as thermofaK 
Bias ttrs fc^J pwodL^cinscLassroom t^&i±m level of FAST 1 using the 

modified riesc^h ^cale gloves m readabiXity ranglag from 5.2 for the student 
wor^^heat^ to tli^e mo^s sophisticated ^ference library works. Considerable 

tittfi€ is spent during teacher trsining In prsparlng teschera to familiarize 
atu^dincs ^ith th^ ^P^ct^l st«uct\ire of scleric^ w^riting, so that the naterlala 
my be read wdth gre^te^ underitanding. Mast important, the written and pictorial 
record ot the 6tt3te*-m^di tmnt ippaaEi to atiin^late reading* 

Cost proller^i hsve tien reduced, if not eolwd^ by relying on standard 
ca talog i«3teq:iaJ.8--bealc^ers^ flasks* thermoraetirsi etc. All supplementary 
in^ terial^ ar^ m^di toy students during e^cperirtientation or by teachers in their 

Ich^ib^en our eKp^erlerice that the change frcm the conventional to FAST 
g^-yle of tea«chlr^| t^ke^, at minimums a full year to gain fluency, A new 
teacher ffirsn mt^Bt lae trained In the me of the rnaterials* For inany teachers* 
ttvli Miiatms i«fsirrai% nev^ ways of coping mch class control and organisation. 
Because ^£ tlie siaaJo« chpange in classroofti opetttions the project has its own 
fi^ild Uaisom wt3o i^ r^sponalble for regular clasarooni visitations, teaclier 
c^unD^lli^gi mi the or^shsstratton of deeper tf^acher involvement* 

Ici trtis %i^E d#Eic^iptlon is sien reificatlon of the directives of the 
Cc* unciU Th-t st^bjee:!: patter required by Che State has been covered while 
n^Jletf tirti wdth a hdgh digrei of fidelity the disciplinary and applied nature 
og themodtr^ s^lin*lftc entarpriae* tlM ptOgicm has dealt with the range of 
st?ud«ts who no^alSy populate the intennediats sehoals through slight modifi- 
er, tioci of tnanit^al and by spicial inatr^ctlotis of tsachera during training , and 
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the costs have been pared to t;he bone, 
PART lit: DEVELOPlffiNr OF FiS^ 

» 

Havtng described tlie products we can now return to th^ c^cLe of devilopnitrnt 
that has produced FAST, Thmm tilings tauit be OTpliasig&cS* Fitat^ FAJr was 
devBloped tn a laboratory school settings Here ther^ i/si a constant Iriterplt^ 
of theory, practical echooL e^cperleticSs and tht Gl-ga*f cold light oC tti tsaltty 
of classrooin t^ial. Second * evem with this empirical bs^e, the pTOgTini had to 
be farther TOodifled In the even more penetrating tig lit pilot testing* rhtrd, 
the field success of the program has rested on highly stmcctited teacher tratalag 
and Intensive fpllow-up fletld eupnort, 

Vlth the official establishment of the PAST proj^et for expl^tatlori in the 
fall of 1967 > three ate&ririg coramtttses were eitabllahed, on^ for iach of tfci 
straiids* These coinniltteeB getiirally met siparatiiyj but Joltiid tt^t^ efforts 
when interfacing problema needed OKploration, Thplr ftist fwcttcn i^as to wrk 
out vith the staff outlines of potential content* Tlies^ outltms wste than 
crafted into a set of €KploraCory units which wer^ t^it«d with UEiiverslty 
Laboratory Schcol students, Feedback was dlrict mi specific* B^iicaHyj th^ 
first year was Just ^hat iti t%mm Implies— e>cplorr*toicy. At itm ^cnaluston, time 
Btaf f had prodiiced a sufficiency of materiala and outlt«ea to OTate€ eacternal 
review advisabla. Revlwari included eome of tht prineipalg who corLtrlbut^d to 
such prograins as CHaiS, BSCS| and CBA. The ideal of the thrfi^st«ndtd strwcura 
of the prDgram and the general approach t& Inquiry \rmtm received itflth enthualeisms 
and with this ^alldationp development off iclally begM in th* fali of 1968. 

Over tht n%3Ct two years s cha Content at the prog^aai was ahapgid mi teic^d 
and rafhaped in a contlnuoas ^uecisalon of L^boWGorj school trisli- Tha 
ordering of expariittentai the laiiguagi, and t^ie machwatioa ^ploy^d mxh all 
molded In this ^pirical process. By the aimntic o^f 197 C» FAJI 1 mm ready fop 
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piloting testing* Usltig a teacher-training grant from the Natioml Science 
Foundation^ 30 teachers, mostly from the IslaTid of Oahu, v^et% brought to the 
University of Hai^aii atid given six weeks of lintenslve training* This training 
iitcluded & complete hatids-^Oii trial of all eKperiinenti and TV monitored niicro« 
teaching of the aarly ^Kperlnients in the programj using sunmer school students 
brought Into the Laboratory School. An esctensive background lecture series %^&b 
given in the areas of physics and ecology* Dtiring tht course of the following 
year, biweekly feedback sessions were held to collect Information for use in 
revision work. In addition, one staff member was assigned the task of acting 
as field liaison with the teachers, visiting classes on a weekly basis to detect 
program deficiencies and successes. 

The same procedure of crafting and testing was used iti the developmant of 
FAST 2 materials which were ready for piloting In the SLmmer of 1971, Again, 
a National Science Foutidation Grant was used for teacher training In the 
previous iununer. After the 1972 cycle was complete, our Natlonai Science 
Foundation money ran out, and we were forced to develop new dissemination 
techniques. 

Austerity forced a trlmniing of our massive teacher-straining aodel. Over 
the next two suOTeri, v?e successively pared the training from the original 
six weeks to four, then to two weeks. Time economies were made by reducing the 
number of hands--on trials of eKperlmentSi elljnlnfiiting all lOicrDteaching in 
favnr of role playing and dropping the content background lectures. M^ch to our 
surprise p we found that we had been overtraining our teachers^ overtraining in 
the sense that j^m had heen providing th^ with more Inforroatlon than thay could 
effectively assiallate in the course of a single summer. This revelation rein'- 
forced a basic hypothesis that curricular change that needs davslopment of new 
ttachlng skills Is a long-term process , requiring continued teachar involvement 
with paopla knowladgeatli in a program. 
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PMT IV i GENBMLI2AT10NS 

Kith this backgrouiid, a series of generaltzatlons and hypotheses nan be 
mad^ about program developmecit and dissemination^ The FAST project contrasts 
in many vfays with the massive first generatioxi sciance curriculum projects of 
the 1950' i and 1960*s. Most obviously, its production coats were much less In 
total dollars, A major factor in the high cost of the first generation progrdm 
VBB the scope of Initial pilotingp This was essential since earlier projects 
relied prineipally on field trial Information for revision, FASTi in contrait, 
was able to employ a laboratory school environment for feedback for a *ull three 
years before pHoting. 

For FAST, a major econoniy came in anonyinlty. From their inception, the 
early currlculuni projects were engaged in a massive public relations effort 
forced by the educational concern of the tiat and the style of testing and 
dissemination. This activity is exceedingly draining of time and talent. 
FAST J being develcJped In the mid-Pacific, was out of the spotlight and could 
concentrate most of its energies on production. This Is not to say that there 
were no demands for accountability, but such demands were relatively easy to 
handle in the close coamutilty of the POEp University and legislature, 

Developmental rate and permanency of staff Is very important in cost reduction 
Rapid development requires many hands and minds all working simultaneously. 
This is neces^atily redundant, and information flov^ Is Increasingly complex^ 
requiring a large administrative hierarchy of monitors and coordinators. Quick 
turnovet in personnel ^^as a comnon featurs of many of the early projeeta, where 
writers produced A product and then left after a sumer to teach or do research. 
By accepting a slower developniental ratt and placing the function of writing In 
the hands of ^ permanent career staff, FAST has besn abli to greatly reduce 
iKpenditur^^ Mogt staff membara have worked together on the project for five 
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or more years and know the full history of probiems and solutions. At its peak, 
FAST had but six develop^rg, 

* pQSiibly, the greatest Inducement to to&t cutttng is knowledge that the 
project Is under budgetary restrictions. Painful and opprasslve as a tighc 
budget may bes It does force all concerned to continually ask the queaticn 
"is this purchase necessary?'' 

Initial Dissemination 

We have learned ciuch from the dlisemiiiatloii efforts of the first genMatlon 
projects and have built upon that eKperience* Dissemination of earllar prpjecti 
was based on several assumptions • First, It waa assumed that teacher traltiing 
la necessary to the initial Implementation q£ projects. Our experience vaJ-ldatee 
this. 

Second, it was assumfeA that a cadre of trelnsd teachers vould have the 
capacity to act as models and constultants to their eoileagues and thereby 
Mlntaln the vitality of istabllahed prograinB, History has proven disappointing. 
Overlooked was the extreme mcblllty of science teaGhers of the 1960 -g tnd a 
reluctance to establish professional dialogue. A survey of 40 Bscondary teachers 
in one district who were National Science Foundation trained between I960 and 
1970 rsvealed that of the 40 j 10 percent wmt Into adalnisttationi 15 perQent 
into higher education, 25 percent retired, 30 percent left teaching, and only 
20 percent remained In the classroom at the mni of the period. 

Third, It was assumed that colleges and anlvtralties would automattoally 
take up the training of nfew teachers in their pre-ssrvlea couraei. However, 
many, if not m&t, collegiate science educators held to the phlloiopby that 
they were teaching for profesatonal careers that would span the lifetime ©£ maay 
programi* Therefore, dlgcuselon of first gwaratlon courses mo^t often became 
a part of a general survey of curriculum. Aa a result, fledgHni aaieftc# teachers 
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floundered in Cheli first enccJunter with the first geneTatloa programs and mors 
often than not abandoned them, heaping contumely upon the entire curriculum 
development movemanCt 

Fourth, it vas assumed that the product of the projects was better than 
anything in the field and, ttherefore, could In final analysis compete on the 
open market through noroal publishing channels. The reputation of the projects 
gave a false early success pattem. However, sales figures *?ere a poor measure 
of the havoc spread among the untrained. 

With this history, we had some clues as to how to proceed In dissemination. 
First, only those teachers who have been trained In the use of the materials are 
certified to teach FAST. Sale and distribution of materials are controlled by 
the University of Hawaii, assuring compliance with certification requirements. 

Second, we have specially trained a group of field teachers who do the vast 
najorlty of In-servlce tralntmg. This capitalizes on the cadre concept, but 
assures that time and financial support are provided for the activity. Learning 
to use a new prograni cannot be left to chance encounters In the lunchroom or 
after school. 

Third, we have temporarHy accepted as a reality the phiissophy that pre- 
servlce training should continue Co be general. As a result, all recent graduates 
are treated as any other teacher and go through the entire training program. 

Fourth, though olsslng the gloss of coBmercial work— they are typewritten— 
the materials have been well received by students and teachers and do success- 
fully compete in the market without any state mandate. 

Beyond Dlssetnlnatlon 

There is anothir body of dlssamlnatlon knowledge which goet deeper than the 
lessons found In studying the first generation programs. We have found that 
there la a teacher enthualasin eurw that must he taken Into account In considering 



the projectioii of usefulnesi of any program* As previously noted » ve have a 
full-time field liaison person assigned to visitation and attending to the 
needs of teachers* Because of geographical isolation of sornm neighbor Island 
teachers i in earlier stages of the project, we were unable to completely service 
all field teachers, Wien this occurred, we found that there was an early drop- 
off in enthusiasm for tha program, compared to that of teachers regularly 
contacted by our field representatives. 

Closer eKasitnation o£ enthusiasm has revealed an interesting cycle. After 
summer training , our teachers reach a peak of initial enthusiasm. Then, in the 
first month of school, the harsh reality of inflated expectation coBies home, 
^hls is a phenomenon that is common even when teachers are forewarned. With 
the aura of panacea gone, teachers readjust to more realistic axpectations and 
leestabllah a growth of enthusiasm (see Figure 4) . 

A plateaulng trend shows up in enthusiasm about the fourth year for the 
aupported group, earlier for the unsupported group. Then, a tapering off occurs 
In following years. The plateau however, does not appear in the Involved 
taachar trainer cadre group. Armed with this generalization, we hypothesize 
that in addition to differential stroking, we are dealing with a learning 
phenomenon. After three to four years, teachers appear to have learned all they 
qare to of the iubject matter of a program and are looking for new information 
to master* 

The contrast between cadre groups and non-cadre groups was informative 
since the cadre group generally was equal or superior to non-cadre in subject 
iiatter mastery. We hypothesize that by involving cadre teachers In training 

have supplied a new content to be mastered. As training cadre they must 
give attention to the detail of student learning deflcienclei, classroom 
organisation, evaluation, the structure of the discipllnea, stc. In effect, 
by being Involved as trainers, teachers have gained new iniight and set new goals. 
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Years in Prograni 



Trained Teachers With Field Support 

Trained Teachers With Field Support Who Bscame Part Of The 
Training Cadre 

Trained Teachers With Field Support With Further Collatera: 
Training 

Trained Teacheri With No Field Support 



Flgufi 4 



Scalt of Enthusiasm of Teachers with Different Program 
Involvement Level . 



Out of this eKpariencej we are now undertaking to develop further FAST 
program-specific institutes for all teachers to study in depth the same topics 
that have triggered the continuing positive enthusiasra slope of the training 
cadre. This program is In its infancy, but seems to reestablish the desired 
positive enthusiasm curve among teachers generally* From the standpoint of 
developing true master teachers, this Insight appears an essential next step. 
Equally important J it may prove a means to greatly prolong the fimctioning 
life of a program, 

in summation, we feel we have demonstrated that substantial curricular 
efforts of consequence can be mounted and supported out of local or regional 
resources* However, we question whether the hold-over mechanisms of the 1960 's 
for curriculum dissemination can be successfully employed to support such 
programs, Where support resources for training and follow-up services are 
available, programs such as FAST have a high prognose p for successful long- 
term operation* 
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